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ッタ抑圧法として，一定誤警報確率(CFAR:Constant False Alarm Rate)処理に基づく手法があ
る．同手法は誤警報確率をある一定値になるようクラッタ振幅の統計的性質から閾値を定め，目
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??????????????????ARSR : Air Route Surveillance Radar?
???????????????? (SSR : Secondary Surveillance Radar)??
??? [10]???????????????????? (CW : Continuous Wave)









































































s0(n) = As0exp(j2f0n) (2.3)
????As0????n(n = 1; 2;   ; N)?????????N ???????
???????????????????????????????????









s(ntPRI) = Asexp(j2fdntPRI); (2.4)
????As??????????s(ntPRI)???????????????
????













? 2.2: ???????? PD???????????


















































[eref(n   k)tPRIg+ jeimf(n   k)tPRIg]; (2.6)

k




?????????? fmax = 1=tPRI?????????????????
???????????????????????????????????



































































































(a) Lower PRI (=higher PRF)
(b) Higher PRI (=lower PRF)



























: Moving Target Indicator)??????? [15]??????????????
??????? (CFAR : Constant False Alarm Rate)????????? [2]?
???CFAR?????????????????????????? (PCA
: Principal Component Analysis)?????????????????? [16]?
????????????????????????????
3.1 MTI??????????
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jX (n + i)j; (3.2)
????X(n) ? x(n) ????????Vth ??????????????
????????Nw????????????????????? 3-3(a)?
SCR= 13dB????????????? T (n)??? 3-3(b)?CA CFAR?
?????????????????????????????? fc = 0:1fmax?































(a) Observed Signal and Threshold ()















































?????????????????????Xp ???????? xp ???
??????????????????????
xp xp   E[xp ] (3.3)
????E[ ]?????????Xp????????????????




????U p ? mpnp ?????????????????????V p ?
npnp ???????????????????????????Dp ???
? i??????????? npnp ????????????i > 0????




?????????????U p?Dp?V p?????PCA???????Y p
?????????????

























X = [x1;x2;    ;xM ]T; (3.7)
????xm = [xm(m); xm(m+ 1);    ; xm(m+N   1)], xm(n) = x(m+ n  1)




[y1;y2;    ;yP ]T = UTX =DV T; (3.8)














































































































































(a) Target (b) Not target










????Y ? y???????????0e(Y )1????y???????
??????????????e(Y )???????????????????
?????????????????????? 3-6(a)? SCR= 5dB???




































































































????????? (ICA : Independent component analysis)???????
???????????????????????????????????
????????????????? ICA???????FastICA[22]???






si(ntPRI) = Asiexp(j2fdintPRI); (4.1)





























Z = M vX (4.3)




D = diag(d1; d2;    ; dPv) (4.5)






















































a1 + u; (4.12)


































a1 + u); (4.16)
g2(u) = 1=(a2 + u); (4.17)

























W k+1 =W k+1= kW k+1 k
(4.19)
4. ?????????????????????? 3.????











































































































???????????????juRl j; juIl j ! 1??????????????
? (4.21)????W ?????????????????????????
????????????????????????????

















(1  uRl (k; r)2)(1  uIl (k; r)2)
+ T log j detW (r)j (4.28)




ropt  arg max
0<r<1
L(W (r)) (4.29)







W k+1 =W k + 
























X = [x1;x2;    ;xM ]T (4.31)
????m(m = 1; 2;    ;M)?????????????M????????






) 0 : : : L 0 : : : 0
exp(j22f
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  1); :::; cfnt
PRI
  (M + L  1)g]T(4.33)
????
k
(k = 1; 2;    ; L)? (2.7)??????????????L????











!1 (M >> L) (4.34)
















Select with higher 
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m=1 e(Y i;m)j[Y i;m]j
QM
: (4.40)



















1. ???? x(n)?????????????M ????????????




































Synthesizing all separated 


































0:3fmax??????????????? fc = 0:1fmax???????N = 2000?
???????M = 20??????????????? L = 4??????




























































































































??????? fd = 0:3fmax??????????????? fc = 0:1fmax??
??? 5-6? SCR= 20dB? 23dB? 25dB?????ROC???????
????SCR = 20dB?Pfa = 10 2????????? Pd = 0:01?????
???????? Pd = 0:98????????SCR = 23dB?Pfa = 10 2??
??????? Pd = 0:01????????????? Pd = 0:50?????
??SCR = 25dB?Pfa = 10 2?????????Pd = 0:01????????
????? Pd = 0:23???????????????????? SCR???
??????????????????????????????????
??????????????????????????????????
?????????????????? fd = 0:2fmax????????????
??? fc = 0:1fmax????? 5-7? SCR= 20dB? 23dB????????
???ROC???????????SCR = 20dB?Pfa = 10 2??????
???Pd = 0:01?????????????Pd = 0:34????????SCR
= 23dB?Pfa = 10 2????????? Pd = 0:01???????????
?? Pd = 0:03?????????fd = 0:3fmax?????????????
????????????????????????????????????
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sf(n) = af(n)exp(j2fd)sf(n  1) + ef(n)
sf = [sf(n); sf(n  1);    ; sffn  (N   1)g] (5.1)
????????af(n)????ef(n)??? 0?????????? 5-12?






















































































































































(  0.3, 
  0.2 )
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y = Ax0 (A.1)
????M < N ???????????????????????????
???????????????????????????????????
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